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[(III)] [p(0.9)/cons.] [p(0.9)/rad.]
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mean : 203.99 194.45 186.55

minimum : 192 182 182
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(x,u) ∈ X × R
m
+

f(x) + uTg(x) ≤ θ(u),

�� � �

g(x) ≤ 0
m,

�� � �

uTg(x) = 0

� � � �

� � � � � � �  � � � � � � �  � � � "	 � � � �� (x∗,u∗) ∈ X × R
m
+

�

� � � � � �  � � � �

� � ! ! �  � 	 � � � 	 "
L(x,u) := f(x) + uTg(x)�

L(x∗,v) ≤ L(x∗,u∗) ≤ L(y,u∗), (y,v) ∈ X×R
m
+

�� ��� � ��� ! � � � 	 � � ��� � � � � !

f ∗ = θ∗
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� �� � � � # � � �  � � �� u ∈ R
m
+

#

{x ∈ X | (5) is satisfied } =
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X∗,
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θ(u) = f ∗,

∅,
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θ(u) < f ∗
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(x,u) ∈ X × R
m
+

f(x) + uTg(x) ≤ θ(u) + ε,
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g(x) ≤ 0
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uTg(x) ≥ −δ,
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ε + δ ≤ Γ, (
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ε, δ ≥ 0
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� � � � � � �  � � � � � � �  � � � "	 � � � �� (x∗,u∗) ∈ X × R
m
+
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� � � � � �  � � � �

ε + δ = Γ+ " �� � � � #

L(x∗,v)−δ ≤ L(x∗,u∗) ≤ L(y,u∗)+ε, (y,v) ∈ X×R
m
+
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� �  � � �� u ∈ R
m
+

#
{x ∈ X | (6) is satisfied } =
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X∗,
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θ(u) = f ∗ − Γ,

∅,
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θ(u) < f ∗ − Γ
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f(x) + uTg(x) ≤ θ(u) + ε,
�� � �

g(x) ≤ 0
m,

�� � �

uTg(x) ≥ −δ,
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ε + δ ≤ Γ + κ,
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ε, δ, κ ≥ 0
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� "� 	 � � � � �  � � # Γ ≤ ε + δ ≤ Γ + κ
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f(x) ≤ θ(u) + Γ + κ�

u 	 � � ��� � �� f(x) ≤ f ∗ + κ
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θ∗ ≤ f(x) + uTg(x) ≤ f ∗
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u ∈ R
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{x ∈ X |
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} =

{

Xκ−α,
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κ ≥ α,

∅,
� �

κ < α
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�

� � � ! "	 � � � � ! � � � � � � � � � �# � � �	 � 	 � � % �� 	 � � � �

	 � �� � 	 � � ��� �� � ( � �� � � � � � � �  �� � � � �� � �	 � � � � � � �

� � � � � � � �  ! "	 � �� � � � � � � �  � 	 "

κ

��  � �
	 � � ( � �� � � � � � � �  �� � � � �� � � � �	 � 

�  �� &� 	 � � � �  � � �� � � �

567 89 6 7 : ; < = 9 6 < ;> ?7@ A < ; <7@B C7D A <B ?DE ;E 9@ A@ 7@ ?7@F EG 7 : ; < = < H 9 ; <7@JI K < ; L 9: : 6 < ?9 ; <7@B ;7 M9N D 9@ N < 9@ LEO D <B ; < ?B I ?7DE : D 7 86E =B I 9@ A ?7 6O = @ NE @ E D 9 ; <7@P :JQ ,	 STU



� 
	 � � � � 
 � � � 
�
�

f ∗ := minimum f(x) := −x2,
�� � �

subject to g(x) := x1 + 4x2 − 6 ≤ 0,

�� � �

x ∈ X := {x ∈ Z2 | 0 ≤ x1 ≤ 4; 0 ≤ x2 ≤ 2 }

� � � �

L(x, u) = ux1 + (4u − 1)x2 − 6u

θ(u) :=

{

2u − 2, 0 ≤ u ≤ 1/4,

−6u, 1/4 ≤ u,

u∗ = 1/4# θ∗ = −3/2

��   	 � � ��� � � �	 � � � �
	 � �# x1 = (0, 1)T # x2 = (1, 1)T #

� � !

x3 = (2, 1)T + f ∗ = −1+ Γ = f ∗ − θ∗ = 1/2
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�	 � x2 # ε(x2,u∗)

� � � �  � � � �� � � ! � � � � �� 

�  � �   � � �  � �	 " � �� � �
	 � � θ � � !

L(x2, ·) � �
u∗

� � � � � � � � � � �� � � ! � � � � ��  � 	 f ∗ � � � � � � � � � 

� �	 �  	 "

L(x2, ·) � �

u∗

� � � �� � � � g(x2) = −1

�

� ���  � u∗# � � � � � �$# δ(x2,u∗) = 1/4

x1� ε = 0# δ = 1/2+ x2� ε = 1/4# δ = 1/4+ x3�

ε = 1/4# δ = 0� � ��  ! �� � � � � # % �  � � � � � �

ε + δ = Γ � � � � �	 � ! � � � � 	 � � ��� � � �	 � � � �
	 �

* � � ! � ! � �  � � � 	 � x̄ := (2, 0)T � ε = 1/2# δ = 1� � �  � �	 �  	 "
L(x̄, ·) � �

u∗ � � −4

� + � � #

θ∗ + ε + δ = f(x̄) = 0 > f ∗# �	 x̄� � � �	 � � 
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λi
j = 1, j = 1, . . . , n,

λi
j ∈ {0, 1}, i = 1, . . . , pj, j = 1, . . . , n
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